Introduction
During the evaluation of the continuous measurement signal of analytical instruments by a digital computer, the signal is sampled periodically, and the analytical information [1] is computed from this sequence of discrete values representing the signal by the procedure called data reduction [2] . For example, retention data, peak heights and/or peak areas are produced from the raw discretized signal, in [3] . The random error of the raw signal can also be transformed into a systematic error component in the analytical information by the data processing: Enke and Nieman [4] investigated this effect in the case of data smoothing, and Eisenhart [5] , Ivanova and Tkatchev [6] (4) for this case, using the fact that the elements of the random error sequence are independent, we obtain:
E[y] E{R(t).x] R(t).E{x] R(t).X= Y (6)
In this case there is no systematic error in the analytical information sequence.
Data reduction transformations for the reduction of discretized chromatographic raw data
In the discussion of the data reduction of measurement sequences obtained from chromatographs, the components of the measurement sequence have to be taken into account. For the sake of simplicity let us assume that the measurement sequence contains only the signal of the unknown compounds as peaks with the shape of Gaussian distribution function, an additive random error and a base-line component:
s.e(t); 1,...,T (7) where: u(]'), z(]') are parameters characterizing the quality of the compounds q0") is the parameter characterizing the amount of the compounds c(t) is the base-line sequence (deterministic).
As analytical information for the determination of the amount of the jth compound, the peak height: It is important to note, that the systematic error of the peak recognition affects the base-line correction algorithm, because the groups before and after the peak should be as close as possible to the peak. So samples belonging to the peak can be assumed to be in one of the surrounding groups.
As the final step, the calculation of the peak area from the nO" selected samples is a linear transformation if a constant or linear form of base-line is assumed:
In this case there is no further nonlinear transformation causing possible systematic error in this step. At the same time the systematic errors of the base-line correction algorithm appears in the value of the peak height calculated as above, transferring the systematic error caused by the peak recognition step. However, the systematic error in the estimated base-line affects the peak height calculation much less than it does the peak area, as in the latter case the number as well as the values of the measurement signal samples belonging to the peak distort the result of the peak area calculation.
The above explains the well-known empirical fact that only the peak height, and not the peak area, can be us :d
for quantitative trace analysis (Hachenberg [7] ). In trace analysis the signal-to-noise ratio is rather small. the measurement signal samples varies with the chromatographic peak shape. For example the signal-to-noise ratio normally achievable in analytical practice (around 500) is sufficient in the case of narrow peaks, but it should be greater than several thousands for wide peaks. In the case of chromatographic peak height evaluation, these . [9] .
